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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the reliability of 
a semiconductor device by preventing hydrogen diffusion 
from a passivation film to a circuit element, such as a 
nonvolatile memory cell or the like. 
SOLUTION: A nonvolatile memory cell 2 is formed on a 
silicon substrate 1 and is covered with a first interlayer 
insulation film 7 of BPSG or the like. After forming a first 
layer metal wiring 8 on the first interlayer insulation film 
7 f the second interlayer insulation film 9 of a three-layer 
structure is formed. A plasma oxide film 9a is deposited b 
in a state in which the ruggedness of the wiring on a 
surface is reflected, a tetraethyl oxisilane(TEOS) oxide 
film 9b is deposited on it t a planarizing processing is 
performed, and a plasma oxide film 9c is deposited 
further. After forming a second layer metal wiring 10 on 
the second interlayer insulation film 9, the passivation 
film 21 consisting of a TEOS oxide film 21a and plasma 
nitride film 21b is formed. 




LEGAL STATUS 

[Date of request for examination] 21.06.2001 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3459355 

[Date of registration] 08.08.2003 



LNumber ot appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



<19)H#B$$HF/f (JP) 



& m & & w ^) 



(ll)^ttlR^MS^ 

#^¥11 -284067 

(43)&WB ¥fi£l 1^0999) 10E 15 B 



(5i)intci. 8 tsssyfa-^- 

H01L 21/768 
21/316 
21/318 
27/115 
21/8247 



(21) fflK## ftg¥10-81066 

(22) mm a y-mw U998) 3 a 27 a 



(54) [3gW©£fM ¥##8@*5.i:tf-£-<D©i6;*;ifc 

(57) mmi 

C8?i*3^S] -> U 3 1 SHS * * y -fe;!/ 2 
£J£/£U f<Oi%BP SGH<D^l©eP^^M7T' 
A 5 c 1 OAMtfiflUH 7 ±tet& 1 S&SK^ 8 3:Jfc/£ 

HHU C<D±tCT EO Sg?{fcBi9 b£J««LT¥S{t 

aa%fT»/\ 3Eic^xvii{biii9 c^ita-r^o ^2 
<D«nifttMit 9 ±icig 2 w&se^ 1 0 ^^fig Lfc^ 

TEOSg?ffc§i2 1 ai::/7Xvgf|;||i2 1 b*pe>&£ 



M 
M 
M 

434 
3 7 1 

(^ 13 H) Jii&HK:i£< 



(71) ffl® A 000003078 

»j^;iim;iir»sitt#K«;iiiin72»«j 

(72) %W# «- 

»^;i|*«StU«^K3gr^ffiiirr8#«! «t 

(74)f^aA #s± n;n 




F I 

H 0 1 L 21/90 
21/316 
21/318 
27/10 
29/78 

*«Mf£ »*JS©SC14 OL 



(2) 



Wffl¥ 1 1-284067 



E^ltW^oiEB] 

[»*312] HffI2¥ffl{b^Mtt, mmx^y-y^y 

mmstirci/ y 3 >gHbJ!T-;& o , H9isia®$fefiiBi«, 

i/=y y&±mmfiX £ LfcX^XvC V D tc J; D Jti»£ 

nfc y 3 >s6{tWTfes c t t -r s i e 

CW*^ 3 ] sulB^!S;^^Mti, 200 — 600nm 

(omm&mtz c fc^wufc-r***! i x« 2 icibis 

[M$£ 4 ] BuSB¥ffifb*e^^«, 200~500n 

m©aw*#"r*c i*»«t"r*ii5Wi 1 x« 2 kk 

leftist, 

WE^JiiBlftO^* < t t>-0<Dfg n « g ©EWKDT 
§1 (n-l) «g©E^*(D®M%SB^-rSS®©S^r 

feoxi«iM^n/-cm 1 (Dimmt. 

com 2 o»»iH±k:¥aicJia*nfes 2 ofeiwKtc 
Jt^r^a^m 3 <D*&iisi t ©«®«tii«rwr « c t * 

E»#^6] MIBmiStf^3©*fe^«, *>9>* 

xnm t Lfc X5 c v d fc <t ♦) t&n^nfc -> y 3 y 
mmm2(ommmt, mm^^-yy^y^^ntLtc 

EfS*JS7] BUl2^20*6^«/2 0 0 — 5 0 0 n 



6 fEtt©*NM*«B. 
EW*JS8] tijffigl 3 DtfiBIKi^ 2 00 — 6 0 0 n 

8 <o^"rn^fcfB«o*s»*SE«o 

lit, WEEKilS^ifcaiffltfeailt^LT^JBBaBl 

- S/ a »g t LT X^ X V C V D \C <fc 0 is U 3 VSfti 
^JB/ST S Ii i: £#iT 3 *N§f*£sB<o«i&£H;fc: v> 
T> 

wim%mmm<D 5 -s^ft < t 1 — o©^ n © g <dbs^« 

OT«ii:*aSlffl»iliil<9«^lStt, 

^ t T 5 C V D Xtt X if > 7^ X i K> W, 2 © v- u 

MI5^ 2©i"j3 ^Kffcit±K > 5 i:1"5X 
■5 X -7 C V D K £ K> m 3 (D-> U 3 >SHt®i£ii«JB/?Sc-r 

Dfcj: o ts«* nfe ~> y ^ >^tn*#tf ~> a 
ym*nm? zxmt ^mftmmvmmjsm ic 

|g (n-l) «B©iE».oaiS*EIRLfc*aoaK** 

■rsas i o->'j 3>iwtii**t«Bejaw5XJSi:, 

ft 1 1 % C V D X« 7. \£ y* > 7. ic J: D ^ 2 <D is U 

t> 

B-fiem 2 y n >SHbS?±K -> 5 y 
7XvcvDicj;t)f 3®->V3 ymtrnzmmmis.? 
% ii t ^ wr s c t tttm t -r & ^f*SB©^5g^ 

EW*« l 2 ] Byiem 2 £Di/ y 3 y^{bl^©a®%¥ 

mmm l/c^, 300-450 , c©f^5aa^tT5 c t 
ztmt-fzm&m 1 1 E*©*«M4«Bo«js^i*. 
EiS*« 1 3 ] MfB^ 2 , m 3 <o-> y 3 vKfbM^Hu 
gib 1 © y y 3 > Kfb«<t *) m< mm? zct ttwm t 



(3) 



1 1-284067 



So 

[M$g 1 4 ] ittfgBffl 3 'J a >K{fclR% 2 0 0- 
6 0 0 nmOIS**tgHgj«-rSCi:*1#«fc-rSIII*« 
lOXtil 1 fclEtt©^f^B©«ifi?5 8co 

[000 1] 
[0 0 0 2] 

vcvDK*s5/y=i^a{t« cwt, x^x-^usi 

£fflv\ ^©TifilcS/^y (S i H4 ) jtfx* 

»fbitT7j<*©a;as[*^a'y^-r*ci:*a 

[0 0 0 3] -73, £»^«ift<D¥SW*-7W;*fcft 

v^Ttt, «i»Mb*^ity+-e, *QEIIB<oBnttiMt2: 

LT> TEOS (tetraethyloxysilane : S i (OC2 

H5) 4 ) ^»cfi«*ns5S«**>">v>*rx*s 
{bit (wt, TEOsi«t^3) tfffl^&n-r^ 

So LfrU TEOSIMtJIHiTk^iRSL^-rvttK 

teos fcfbitfr e>©7k7># * * y -b;i/©«itfia* 

1±¥«te*^y TV^XTHi, T E O S&<b§i©TKX 

ioo~2o o nmmmmmtz^&tt 
[0004] 026(c, ^©sejfefiaj^^-ro ->'jnyi 

fit 1 0 1 tcti^^EU -tr/l/ 1 0 2#£&BE?«M/&£n&o 
**y-fe;H 0 214, raSWlcte, y-MBHiifcrt-L 

m 1 0 3 ±£31 1 Jl^HBEiSl 1 0 4 tfM^n^c 1 
BBEigg 1 0 4 <D±lcf4. X^Xv&fbJM 105atfl0 

o~2 o o nmmmmmzti. Ht^^XhtCTEOS^ 
itmi o 5 b^ii^nt, ¥is{b£ft§ 0 c©2««§ 

jgoera^fli 1 0 5±fcifl2B£SEigl 1 0 6tf»A 
StlSo ^2SI2«ll 0 6©±£W\ >h>^ 
10 7k L-T, X^Xv&fblS 1 0 7 at^Xvift 

m i o 7 boaiim^n^o 

[0 0 0 5] 



tftoT*T^S. f ^yXvgfcll 0 7b 

i o 7 atffcsMeu^iWfcirrscfctfssin 

So LfrU E«W>«»Hbi:#K^ m2Bg3SU 0 6© 

^XvBfbit 1 0 7 a 0 2 7 tC^-T J: 5 tCx 1 
0 6 (DfllJffitCO < JUJJtfS < ft 0 > **SHftl»iha&»* 

;l/0«^-tctis IfOMOS h^i/vX^T&^glcft 

6/bHcftoTV^o 

[0 0 0 6] $fc, ^lB&ggEI&l 0 4(Cfel*Sffilia 

©ifc/htfraaiicjfitrk, «iBt?#-r fa^^l^-t < ft 
u— ^*iRj±«^a«^feSo c©k£, isi^oitsm 

§77 lit^zk^© ^ j& y -t ;lH&K©f£»*V »v>^5 X 
v»{bi| 10 5a ©-«£ttTtt+#fc|»lhT?*£: < ft 

[0 0 0 7] C©$gl»l4, C LTftS 

it UT«*14Ir1±*IS o fc¥3£f*gBfc ^0»3g7?S% 
[0 0 0 8] 

mm*w&L?%rctb<D^m\ coma*. *mtemts. 
c v d iz <£ y mm s n ~> y =1 ^SfbK^^ty/ < 

0'>ft < t t>—0<Dm n«g©iB^«©T%kftS«F^ 

*6^«> % (n-D ^a©gB^go@a^m-rs 
HHWic¥SftS®^ t. -o Tmnznrc^-mu&mm 

k-rs„ 

[0009] «^wtc0<jx^ y-mi&mmicte. mm, 

*^->->5 y*±JSS>!fX k Lfc C V DX(±X tf V 
^7X(C i 0 fire v- y n ^K{fc«*fflV\ m>e 
^(Cti, ->7y$:iI^7JXh LtcX^XvC V Die 

£yi«»£nrv>y n^it{biii*fflv^s. $fc»si< 

tt> ®m*mmt. 200~600n m<OSi»^W L, 
¥Sfb*fe^«, 200~500n mcD^jp^rW-r S 



(4) 



nmW- 1 1 -2 8 4 0 6 7 



coo i o] coamasft, ^mfomfot, c<D^m 
$&<Dm±mttm-oTi&i&zt\fc7^X'? c v d ic & y *t 

m 2 ftfc u ^ >Sf bil^tsv v>*- i/ 3 y m t * M 

(n-D mmcommmcomm^mt^mm^m^^ 

mmzntcWi 2 (ommmz tt^xmm^m 3 ommmt 

[ooi ujbi Rrjm3 (Dmmmimius, y^y* 
±mm t l tc 7° ^ x v c v d ic £ o mm £ n fc ~> y n > 

JtR»i: LfcC V X)?U$*\Zy*y>f ; y?\\z£. yi#;»£n 

lafftKii, 2 o o~6 o o nm<Dmm*m-tz>y 
v^yMitmtL, f&2(Dmmmim&L<ii, 200 
-so 0 nm<Dmjw.*mirz is v^ymitm £■?%<, 
[0012] n<D¥ffiiici$^TW$iL<it, ms&m? 

£?%o ccDmBmtmiz, ^mtemmcmmm^zmm 
osiy^-isB ymtisT-f^X-vcvDic&OzsVzi 

?>tZ±m.Hf?Z>y°?X-?CVDlc£r)m l ©iyy 3 

ymmztmmj&-?%T.n£, mem l^unyi 

{bll±KWa:*+i>^:/Sr±Iimi:-f 3 C v DXtix 
tf V* > *f=y X fC £ 0 m 2 <D > U 3 >^fbH^*ia^fi!t 

T^Xiii:, HuIB^2<D'>'j3>^{bM±tc->^>^i 

ass £ -r & x^ c v d t «t 0 m 3 © -> y 3 >g?{b§t 
[0013] £<Dnwi*mc, ^mfommcnffiwmm 

*M1r S^Rf 5814* * U -b;l/%#tf ®8&Sjt?£ift«» 

Xv c v d tc <fc 0 tts? nft -> y 3 
/<->^—> 3 yji^j^r 5x@t£*i-s¥a»f*§g@ 

W, (n-l) SecDiBH(DlSS%SB!ftLfc*®g 

M£#f5fg 1 o^>y n>^{k^j«a^-rsi@ 
i/ y ^ y^fbM^ritajg^-r sist^ tuie^ 2 ©-> y 



^ 'J n >g?{b§i±£ y*±lWM £?%-X^X^cv 
D lc J; <0 W. 3 y n ^Sf tit%*ia«lS-r ZTMt* 

[0 0 14] C<08W<0#i£fcfeV>T#3;L<ti, ^2 

© > y n >i?<bM<Da®«r¥a<fc«asufc^ 3 0 0 ~ 
4 5 ot:©«Maa!*fTdo co»wicj:*fc, ^*ga^ 

m (n-D mm<D&mm<D®&itmm?&T eo 
siwbfli^©¥ffl<bie«iii:x c<o±(c«ii$nfcT e 

[0015] £<Dm%mmmmmmmic?5t. w-mit 

£%<, Tmfmt^v-tjvmom&m^oymmitm 
m.TZ%mmiz7}<mmwL%:Wiik-?2>rctbi,c ! &mK2 0 0 

[0016] c<D&wT\ m&&mmm^m<m&WL 

*ffl± 6 0 0 n mOTc»^.§ C t^g$n§, 

mcte 5 0 0 n mWT@fpJ54. 
[0 0 17] C<D»Wfcft^T«t»)JSF$b<li, ±8B« 

nieauiiu. m (n-D «g©is^«©sM%affitc 
{tffiftit (m2co*6^) Mtccoxic^atciia 
[0018] c<om^3M<Dmmti&mmm£-rrii£. 

m L fc/ < i/^— i is 3 6 OBKHR^OTkilEa:** 

K»±-r§i:raNFt. T EO S^H<D¥*i{bMtC#*n^ 

[0019] «ficco»w«, ^->^—>a ym^mm 

[0 0 2 0] 

(Dnmmzmm-fZo mi -men. c<Dmm*2m& 



(5) 



<N5fffW 1 1 -2 8 4 0 6 7 



mmztif)-i,TwmY- v 3 turn?- h 4 zmmmfc 

[0 0 2 2] ^F«^1t^ ; 6'J-t:;l/2co±lc«^Btc s fg 
1 ©HF^iiiSi 7 i: LTtflJpUfB P S G^ti«L, ¥ 

A 1 m<D&mttmm*4 0 0 nmttSU rtZ-^st? 

£l,Tl$. Ti/TiNOM'JZ^^/H^LTAl 
-CuI^iiU ItlltCT i Nl^lilfclil 

stamens 0 

[0023] #ic, ^ic^-r^Mc Affile ^7X7 

&{fcl« 9 a % 1 0 0 n mJ-X± 2 0 0 n mJ-XTSjeif « 

Vy^X^mitm9 a ©Mff^r 1 0 0 n ml^±2 0 0 n 
m&Tft-t^cO^ 1 0 0 nm*riT«7.k##l;:2tr£> 

watm < & «?, f«w»£ t^-r < a s jta-?* 
8 ©Affile t, 2 o n mmmu±mm-£ -es c taws l 

< tt,s i H4 tm oifx^m-t^m^x^mn 
<omm:mfo\c&mzi£rdtmx*m 1 5 0 n mmm? 

5» T EO Sg?{t§i9 bimWmcl*. Si (OC2 H 

5)4) +F2 <Dmnjfx*m^rcc vDtciom 2 

0 0nmlt)«-r§ o cntciD, TEOSSfti9b 
14. 7 7^«IC5X 1 02o a t oms/cm3 W 

[0 0 2 4] T EO S&{t§i9 b*mtfx C 

MP (Chemical Mechanical Polishing ) j£lc<}: 9 ^tD 

m.w<Dvsa*m o » 0 3 t^-r <t 5 tcn^tf 4 5 0 n m 
i%5ST-¥Sfti-§. 2ei^±o^eiB^«)g%*-r 

S 0 tKD^ffiffc^&tLTti, CMPfficDftet, Ui>*X 

[0025] mn<owmiticm\ m 1 jMasgsok? >y 



lC*5V>T, TEOSlWfc§l9bfcLT, 7«yJIS*flHifi 
I020atoms/cm3 T E O S &{b£t £ it 

§0 MK:#*L^TE0S»{Uil9b*©:7*yJS»fi 
(is J^^lCfe^T, l x l 0 21 a t oms/cm 3 g 

[0 0 2 6] X7X?lfti9alt TEOSlftl9 

TSr*t/\, «oT. 7^X-*»fl:§t9 alCfttaTTEO 
SIKfbfflt9b**i*-r«ci:fcJ:*)»|»*«^ fro, 

[0 0 2 7] T EOS^bH9 b*¥£ff:lfc& 
tf 4 5 0tT*7-- ;l/-r«.o #^T\ 04tc^-TJ:^ 
fc, TEOSi<tl9 b±±Bfc, 7"7Xv«9 c 
*5t©^Xvttft|fi9 a £H«©*fl=T, mtf 5 0 

f-y-?t)^l'—i/tfm^t)\ TEOSM9 blC£-o 
■CTmwmitZtiT^Zfre,. zK3RS£fBd»ihfflfcbT 
+#*M»*fcK*£ fc* £ htj. < Sty c t ^T*# So 

[0028] ix±cDct3fcLT, ^KommmtLxy 

9XvBfb«t9 a, ^2©«S««fcUTTEOSiMt«l 
9 b, S3©f6HffllfcbT7'5Xv»fb«i9 c*«WIL 

3««3gcO^ 2 ©®F^I^9 3W&aSft*o 
[0 0 2 9] ^<D^, Sra*6iit)K9lcWLT. ^ 1 HE 
^8 i: ccO±lc^^ti§IH^i:cDSO««^^^ 

[0 0 3 0] e77*7y%MLm 0 5lc^-TJ;^ 
tc, A 1 HO^JSE^»^6 0 0 nmitaL, ii#© 
SSt^ot/^-^V^LT, ^2«#«BB^1 0% 

[0 0 3 1] @6fc^-f«fc5fc, TEOS^ft 

^2 1 a^®lc3 0 0 nmgjgtmu «EV^T» ^7 
XvgfbM2 1 b^6 0 0 nmgjgitiiUT. /<S/^<— 

©Igtc^oT^v'^-->H>ll2 l^rSW^tcoi-y^ 

[0 0 3 2] Cl<D||j5fe0iJtCt5V^, 03OIgt'TEO 
S8fti9b5:CMPjiaiL/ct, 7--/l/%«tO 
(±, -ofcUi. TEOSSHbl9 b^^tSLI^ 



(6) 



&ffl¥- 1 1 -2 8 4 0 6 7 



rob, ^<D<&MLrc7k^T--^T^h-t^m^sm 

tU^5o 7— — ocDgtfji: LT, TEO 

ht2>Mmtf&% 0 &m<Dyvmit. TEostft 

Bl9b(ffc«):D*<©7|c^*iRiRS-e-S»»%i$o 0 H 
lc, 7^-/Mff JC, T E 0 S BftJt 9 b ©±£X^X 

COO 3 3] J-X±©SWfre>, TEOSifb9b©7^ 
— ;W±, 3 0 0 — 4 5 OX&Um&Wefto CtJb^S 
L/l\ Hit Igf Tzk##KllBK: * 5 SJg^JS * tift v > 
«t a fctfS-e* 7 *fc J: sKiMtf n©«& 

ttfc*\, S=fc HMHMTtt. TE0Siffcl9b^¥I 

LTfr£>T——J\'Lrcj3tfftXtfiffi} J p-t\,^£ 7^ 

L-g?ci:fre>, ¥S{b$aSSHc7'^-7l/7'7 h U f 
<'t77X7iftl9 c t*±*« 3 
[0 0 3 4] CCDHSIWcJ;n(±\ TEOS«9b 

B©^»fg14* * U 2 ^7j<##8£iirr 5 ©SrteihT 
t§<, zK»Olttt(»±©fci6fcti. X5Xvi<tl9a 
©M/Pi: L"Oi, 10 0~2 0 0 nm@)gUlT^§o 

eKD^JHBIfcfc^-C ¥S<bbfcT EO SgHbK 
9 b©±£ffifcX7Xv®fbffit9 c**H«BBjaUT^S 
©ti, ^M-i/a»g2 1 OWTfeS^Xvi 
{bffii2 l btfOzkiROffiKJ&Wi-rsfcft-pfeSo c© 
«blR*»Sfc«>fctt, ■Flffiil9 4'«i±I<DX7X 
VgtfbH 9c(i, 2 0 0 n mJX±<2>iKJV'?&3 C t fftff 
f=L<, *fc*©&©:DB*#*LT, Hffl±60 0n 

m*m<mm&*i%.iz>tiT^rco l*>u ieiS8©«&»Hb 
T<Dmm&m^9(Dm±m£LT. X7Xviiti9 C 

»S:T E 0 SttfbR9 b±lcit«£ nS©T% TkfR 
&f£fcfi&±ffl£ LT+^^»«D7 B -7Xv^{tM9 c Srg 

coo 3 5] ^^(ommmr-it. TEos«9b 

^rttam, CMPj£^c«fct>¥SfbLTiJD, ¥S{bS> 
©$?£ L-l/>JU¥te, 2 0 0~5 0 0nmffe5. Cft 

*<D±.icBi&-?z>7?x-?mtm9 cttitmwm- 
icmm-tztctb-c&o. */c, sp^^9tcsa?L-r§ 
tT7v, mmm^m9i.\zB^.t^m\ o©7^-- 



CO 0 3 6] JHB«e«M*%t£ttLT*S7k»tis 
i&*KI8 S «tt ;< ^ U L # v MB* T*f * 

*37.kiKti, • ?H*»tt**ft:«*, 

as TE0SHtl9b, ^XvlftfblK 9 c O 3 

CO 0 3 7] 07-0 1 2«, COf8^3*^SBH^ 
^WlT 'J fciiffl Lfclg 2 ©UlS&#J 

U ^l«iB1^8±{i:7 P 7X-v^{bM9 ailTEOSl 
{UR9b&MIU T EOSHtl9 bWSfbLfc 
fife, 7^->l/Lfctt»-e**o CCS-PttfgKOHttfiW 

CO 0 3 8] CO»x IB 1 <D*fii^Jfc«S^ , 3, 08tC 

^rj:5£, ■x^x-vmmttmm-tzctK^^ 0^ 

L*V>tf7^y«i6iA ! *^fV\ Sf2j|&JS£iftl 0 

m^r. m 1 fommrnvm, 2 ©b 
n*&»it 9 ©mis t w«©*#t, x^ xvg?f tut 

1 1 aM'TEOSSftll 1 b^J&Wl, (0 9) » T 
EOS^fbKl 1 b©SB^¥SfbL (0 10), 

^(D±icy^x^mitmi i c^itaur, 3mmm<D 
m 3 ©«ra*e^M i i *mi&? % m 1 1 ) . 

CO 0 3 9] fLTilff)^3(DlFI»l HCt*7^ 
5^*a46ii*%ffV\ ^3«iH^l 2^/^-»BfiicL 

7C^, 7^>^-v- 3 >12 I^tB^-T^. (01 2) o 7^ 

^->3>I2 Hi, ^1 OHSWWi:l^«0*#Tje 
fig^n^T EOS^<b^2 1 a t7 p 7X"7g{b^2 1 b 

CO 0 4 0] C©^)S6^JtC*3t / >T«, ^ 1 J1B2*£8 i:^ 
2MBE^1 0©ra©^2©«PJ«5^H9tt, /7Xvi 
<b»l9ahTEOSStfbJ§i9b©2Ji1gigT';&D, ^2 
«IB^ 10t^3 SBEi^ 1 2 ©Rg©fg 3 ©«H*6iitM 1 

1 «, f^X^mtm 1 1 a, T E 0 SBUbM lib, 

stfx^xv^fbM i i c<D3mmmtVT^z> 0 m3 
<Dmmmmmi i^3mmmcLr^^mmt. m\<o 

saS^BUTfeSo EPS, -#T^©X^Xv^fb^ 
1 1 ati, ^©±SA^7j<7i'*^S%1t^ ; EU-fe7b2'\ 

i£ij-r?)©*K±-r^^Hi*WL,Tv^o stc, 3mm 

ig©*©S±«©X^X^g?{b§i i i c(i^-©±«^?> 



(7) 



SfHiW 1 1 -2 8 4 0 6 7 



coo4 1] &2<Dmmimf&9te. s/az/m 

cx-ffi±-2nx^zrcit>, T EO Sl«9 bOit±tC 

t Eosmitm9b<Dm.~f<Df^x^mitm9 afj\ t 
[0042] iioiftKctott, ^mm^^ev-t 

[oo4 3] *&c<D$mm<<t, 3mmmm*m-?% 

^SSitt* * y %#!Rc Lfctf, 4 m&.±<o^m 

*fflv^Tra«o«ft**»acfc*^f?So np*>-flgift 
tc, £JIB3K<Z><t>©ffiKtD& (n-l) /IS ©BBSS £^ 

^&<0*lRlt»l»±©«filfc»a L x^x 

■?Mitm t t e o s mitm<D 2 ahumus t -r % c 1 1 

£ 0 v IEIcT EOS Kfr 6©*#©&ttl8±©aiJ6*aD 
tfcLfcW^fcfi, X^XvKffcfll, TEOSiHtli. X 

7X-?mitm<D3mmmmm£?2>ckiz&9. ^mm. 

[0 0 4 4] 0 1 3—0 1 7«U C©flW£3Ji£JgBB 

s*»$stt¥sw*;* * y icmm Ltcm 3 ©*si 
^joSiSXig-efeSo 0i3it ^ 1 <D"0mm<Dm 5 ic 

ttJSU 3WS3S©fg2<DBSIfe!i^9±»cSg2»K& 
1 0 l,rcVimT'& 5, CCS T-tt^ 1 co^SS^iJ i: 

[0 0 4 5] ^Ot> X^X^g?{fc®il 1 a%J#«U 
i^TTEOSg?{t|gil 1 b^itab (014), TE 
OSgHfclll 1 b*¥-mtlsXT--)l>L (015), 
MV^T, SfS2<D/fRg*eiiJSi9 ¥a<bu 
fcTEOSKiblSl 1 b±lcX^Xvigfl;ffi£l 1 c*«t 
m?& (01 6) o CtllCktK S2 0iri*6il9t 

ra«© 3 ««5S<d^ 3 (omwmm 1 1 ^i^ns. 
[0046] jinmtMa 1 1 ioiMg&e 7^7^ 

^iSfejA^^Lfc^ ^2<D*Sg0IJi:ra«lCbT^3 

12 i*j&a-rs (01 7) o 

[0 0 4 7] COllflgBHciBVTH 3«<DBH^8, 1 
0, 1 2 CDF^cDWF^ 9 , 1 1 %<^-ftlk, X^X 

vsftM/T eos mm/7^x-?m\M<D 3mmm 

tLTMo TEOSSftl9b, 1 1 b©T« 

©X^Xvi|{fc!i9 a, 1 1 a«. gHi^OIHliOi^S^b 

fcP3iS**rr*tf, ^n^fn±<DT eo s^ft^9 b, 

£n7c&TE0S&ft§l9 b. 1 1 b±lc¥£fc:®/££ 

nfcX^x-viiftMg c, i i cn -t#&js#£-r& 



[0 0 4 8] «PKlB2<0^SS«Ifca*S^tts ^ 1 «SE 
«8±oJilffl«Sllil9h:o^Tfe3»«lifii:LT^ac 
fc-e&o, cntA*)^oj:5»ffl*<) , »6n5, te 

0S»{bft9b*¥ffl{bU ^-/l/T^hLfc&tCigt 

s ggftn 9 b * t7jc»^?ifii»js-r s ©*wwpj-r set 

[0 0 4 9] colQIfllfcJ:**:, m2£D*SSMfctb^ 
[0 0 5 0] ft43±§B#*St«lfci3^T, 7^>^--> 3 

<fc ^ «c*jBB«o±*x^xviwtiiTaio tcvm 
•vmsmitn? t, y^x^mitrntmrn^mv^^rc 

461C 1B^®^©T i NiHcd*n*N*^35ilCftW5 
[0 0 5 1] <l<Dm&*mffi?Z>tcib\c^ 

mi&Lrc'&. *<D±fr?^x-?WL<tm**m?z>mic. 
400 v&rfmmommm^nv z£t>wm lv\ cn 

lc<kD, BB^M^Mf ©N^n73lcjg< cttff?, 

in^, E«ttS3y±iSO<t-5fCs Ti/Ti N/A 
1 -C u/T i NmmMi&£?%£. Al-Cultf± 
T^T i Nll|-eif^^6tlTV^fei6tc, 4 5 0r@Jg 

ta-y^^S^IWlhL^^S, N%tef(^-a-§7ci61c 

m&mj$.m&<D%mmit. 3 8 o~4 0 o°c<oum. 

<ffSL<«l 5»gai-XTi:-r2.o 

[0052] e:<o«K, smBfmmcNm.%<D%mm 
nm^xn^ctic^o. ^(D'iki eo s^o^psfwt 

[0053] ±iB=&n«s0>itc*3^T, mm<ow 

EOS ^{k^coteS^A^i^i:, 0 1 8 tc^-r<t o ic 

k 3 1 icw*^©^ift^ADjA^. cn^inK 
^ic^cSi^^^y-b/KDdMlit;:^®^ 
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nmW- 1 1 -2 8 4 0 6 7 



[0054] fCt, 01 8 IC^TJ: 3 tctf^r" F 3 1 ^ 
<t5TEOS BtfbK 9 b oaSfiBftW K 3 1C1L 

co o 5 5] stCs ±id&mmmicss^T. **y-t;u 
^o&swi K*t-r s n > * ^ h ^commmma^m l 

fx^\ aA^FM^S14{b<Dfci6RT A (Rapid Thermal 
Annealing) Ml^ff^ LfrU ^^cDRTA^S 
R I EK«t53>*^h?UBfiR«ffc:»fiMiaiB(c 

[0 0 5 6] C<Dfflm*M®:-?2>!ff$.L\,^>2<> hB 

mumm*. 02 o~0 2 4*^mLTm<m-?&o 02 

0«. ^€-U-tr;l/2^ffMtfc^ BPSG^OiflcD 
M^^T^rii^fiicLfc^-CS^o COS, 0 2 
nc^-r«t5tc, SjiWi5fc*tr<5:3>**h?L3 2* 
R I EK«t?)«J«-rSo ^V^COfc^T\ N2 SiM 
*T^*fi»?Stt{fc©R T A&JSigfij: 0ffi^SS^7 
COJPT'— — ;KD»SLV^fftt, 7 0 

o~9oot, 3 olefin** *o 

[0 0 5 7] ^CD^, 02 2tC^-r <fcdtC 3>#^h 

?l"3 2te3fi#*nfe-r*>ttA*ff5o ■?■ a 

X^flim<Dfttfi{t<DrctblC. N2 #HMfpT% 9 0 0 
t, 3 0©gfii?)RT AMa^T</\ 02 3fc;jVr<fc-5 
leffifiMi 5 ^M&&itS«jS© n ++S£tSUi 5 a *JB«T 
5o A&lc, 0 2 4lc^-f £JggE8l 3 3 %Jgf£ 

[0058] £(Dm&mmx.m*m^fttf, zi-s*?y 

n-bX^- &*m9L+&CttfiVi*. IrIB^cBPSG 

^S^14^U^/lwD«iig14£#{b£#&A#&M 
Hi: £3*^ £<D^Z^-;Ulc£9«ilI14fo±tf0e> 

[0 0 5 9] M£> ±^©jtp7'^-;Wi, ny^^hfL 

mwmz>i\z> a ^*3d ? isrcFT--fr%.UR t A& 
geB-&Wfc^^->aALT^igs©p++^«^^ 



[0060] cct tousjswh:, &m&mm<Dmmm 
m^<DwcmmLtci)\ 02 4icsvr<fc-5t;:v jh^am 
ffi^fflo bps Qmcow, 1 ©«Bii6aai7k:ov'«Tfc, 

*cD«|ffitC7^Xv&{b!i7 b ZC£tf-e% 

[0 0 6 1] SfcSfeSHWett, ¥a<b^Hi:tTT E 
ffe^MV S 0 G (Spin-On-Glass ) ^*¥fifb*fe^ 
[0 0 6 2] 

BSE©***] W±5E^fc «fc 3 fc c Jf 

mtmm* teos sm^sfbi&esi t c tucawi * 

nfc y 7 XvKftHtsS©«HBtft«il (DfUMtifi t -r 3 
Cfctcfc'), »c#f:L<«* ^*6iSi^/¥ffl{b*e^ 
^/mm*fe^(«c0 3®«S«3gi:-r?.ci:fCcfcf), 
Xv^fbM^ty^^-v' a >M^6£07j<*(D[5)^ 

[0®OfS**^W] 

[0 1 ] c<o«w©s 1 ©*66«k: .tsai 1 mmau&i& 
[0 2 ] 2 ©ji ngs&stiBs© teos bmub 

[0 3 ] iri^ss^j© teos m<m¥-mitx.m*7jk-rm 

ffi0T-fe^ o 

[04] BJIUIiOT©TE0SHMbll±©r5Xv|tfti1 

[05] rasafi«i©S2*BiRc)jBi«ie*^r»fiiH 

[0 6] m^mmo^^—. ^a>i©Mii^/fst 
»fS0-pa6So 

[0 8] RUSS^JO^ 2 »E»OJ^lRie**-r»nBH 

[0 9 ] ^uss^io^ 3 <Dmmmmm<D teos ^{b^ 

it^XS^^-r 8ftE0T-& 6 . 
[0 10] RiafiWOT EO S«{fc»WS<fcI»jR-r 

[011] B]*«W©T EOS ^fb^±o^^x-x-^{b 

[01 2] mnmm<Dm3mm&t'<^-z/3>mB 

[0 1 3] JB3©*«5fflUcJ:SJB2«iBai*-p©JgJ«I 

s*^-r»faD0Tfe?. o 

[014] mm^mcom 3 (dshis^o t e 0 s mn 
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C0i5] mmmmcoT e o smimw-mitim^-r 
[0i6] mmmmcDT e ostitn^^xvi 

[0 1 7] |W||ISfiMcom3Sia^t^^-^3>^ 
fi5c<DI®^1-»f®0Tfe^o 

[018] t e o s mitmcx-f vtfft^-rzm?*^ 

[0 19] 4-W K^LTT EO Sg?<WiWS{t:ir5 

i@^-r»fffi0-c ; fe^ o 

[0 2 0] »$LV^3>^^ hJfMX^^-tS/c^ 
OH 1 cDBK*6^ffMSTOIig^^t»f®0Tfe 

[02 i ] m i bUZffinLfc 
xg^-r»fffi0Tfe5o 

[0 2 2] hfL^ilLT^V&A^TdXg 

^-r^fB0Tfe5o 

[023] ■< -A VftAiO R T A VmiM.^^ »f ffl0 



[02 4] R T A^Sm<DBE^^X@^^-r»Tffi0T- 
[02 5] mi cOSP^^Mtcy^XV^t^%j«Sm 

& m^r m ® 0 t & ^ o 

[026] ft* WSfgft* ^ 'J CD 2 sBEssmfig^-r 

Bffffi0T?fc3 o 
[02 7] ft*©^«%tt^^'J©2«K^«3g(D^iP 

2-^^14*^ 'J 7 —SB l 
<D«^*fe*§li, 8-SlI^IE& 9 ■ n2cr)«H^ 
*i§i, 9a-77XviftI, 9b-TEOS^ft^ 
9c-y7X-?l«, 1 gl 2 JB^BlHIi, i I'- 
ll! 3 <D«ra*teii®i. i i a-^xvim nb- 

T E O S gg{tfi, 1 1 c-7*7XvM 1 2 -SS 3 
/■#jBB5iiS, 2 1-^^->3V|, 2U-TEO 
SgHfcSi, 2 i b- ^XvSfbMc 
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ffiTMW- 1 1-284 
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(si) int. ci. 6 mmzm 

H 0 1 L 29/788 
29/792 



